To evaluate dietary patterns and significance of diet for pregnant women.
I N T R O D U C T I O N
Nutritional care during pregnancy contributes to an adequate nutritional status preventing negative impacts on maternal and infant health resulting from low or excess body weight [1] [2] [3] . In order to ensure an adequate pregnancy monitoring, prenatal care should begin during the first trimester, i.e., before completing 13 weeks of pregnancy. It is important to emphasize that not only is early prenatal care important, but regular care is just as fundamental. For women with low-risk pregnancy, attending all prenatal visits provides greater opportunity to monitor maternal weight gain and undertake educational activities [4] . Among these activities is food and nutrition education, which can help pregnant women adopt healthy eating habits [5] .
Moreover, with regard to food consumption during pregnancy, psychological and emotional aspects must be taken into account since they can also influence food choices [6, 7] . However, few studies have investigated pregnant women's perception of pregnancy-related phenomena and their significance for those women [8] .
Nutritional interventions considering symbolic representations of eating and how they can influence dietary patterns can contribute to prenatal care because such knowledge can be useful when adopting strategies to offer a nutritional guidance that corresponds to these women reality [9] .
After collecting data by dietary instruments, the analysis of food consumption can be carried out using different methods, such as the dietary pattern. The assessment of eating habits using patterns emerged as an alternative method in nutritional epidemiology and is justified by the fact that people do not eat certain foods or nutrients in isolation but rather in combination during meals [10, 11] . The analysis of patterns of food intake during pregnancy has been widely used, as shown in the studies carried out by Brantsaeter et al. [1] , Uusitalo et al. [2] , Gaillard et al. [3] , among others.
Thus, due to the complexity of factors that can influence food choices of individuals, this study aimed to investigate the dietary patterns and significance of nutrition for pregnant women receiving care in primary health care units.
M E T H O D S
The present study has a cross-sectional design and a combined quantitative and qualitative approach. It was carried out in eight health care facilities in the city of Fortaleza, Ceará, Brazil, which were selected to represent the six Regional Health Departments of Fortaleza. The sample of this study was selected by convenience using non-probability sampling. All pregnant women >19 years who attended their regular prenatal visit at the health care facilities on the days of data collection between April and November 2014 were recruited. The sample was composed of 201 pregnant women.
Data was collected using an instrument including socioeconomic variables and variables related to maternal health, the Teste de Associação Livre de Palavras (Free-Word Association Test), and a Quantitative Food Frequency Questionnaire (QFFQ). The following prenatal variables were investigated: gestational age at the beginning of prenatal care, number of prenatal visits attended, and nutrition guidance during the prenatal visits.
Free-Word Association Test is a projective technique by which the psychological structure of individuals can be demonstrated and perceived by their reactions, evocation, or choice of the respondents [12] . In addition to being flexible, fast, and easy to understand for the participants, it is a method that can be adapted to different research purposes. It can be applied alone or combined with other classical methods, such as interview and questionnaire [13] . This technique consists of asking participants to immediately speak or write words or phrases that come to mind after hearing a particular inducing stimulus, which can be a word, or seeing a drawing or an object [12] .
The word "nutrition" was used in the present study as the stimulus word, and the words with frequency 1 were discarded. A list of the evoked words was made and entered into the EVOC 2000 software for further analysis. Identical or similar words, synonyms, and words that were somewhat similar in meanings were grouped together to establish categories [14] .
In order to investigate the dietary intake among the pregnant women, a QFFQ for pregnant women, developed by Oliveira et al. [15] , was used. This instrument was chose due to the fact it was the only instrument validated for pregnant women in Brazil when the data were collected. Moreover, this instrument was developed with adult pregnant women of low socioeconomic status with low-risk pregnancy, Rev . Nutr., Campinas, 30(2):219-231, mar./abr., 2017 Revista de Nutrição https://doi.org/10.1590/1678-98652017000200007 similar to the population investigated in the present study.
The 85 food items present in the instrument plus ten other items that were included because they are mentioned in the final question of the QFFQ (question about any food they consumed frequently but was not included in the other questions), resulted in a total of 95 items. These food items were grouped into 26 food groups, according to nutritional composition similarities.
The dietary patterns were identified using factor analysis and Principal Component Analysis (PCA) following these steps: use of Kaiser-MeyerOlkin (KMO) test to measure suitability of data for factor analysis with a cut-off value ≥0.5 and the Bartlett's Sphericity Test (BST), with p≤0.05; extraction of factors by defining the number of factors to retain using the eigenvalues and the Cattell's scree test (scree plot), in which the points at which the curve changes drastically (and the "scree on the hill slope" begins) indicate the maximum number of factors to retain and the subjective interpretation of the dietary patterns identified [10] ; rotation of the factors retained using varimax, an orthogonal rotation method; each major component was then interpreted based on the foods with factor loadings (correlation coefficients between dietary variables and factors) ≥0.3 or ≤-0.3; and lastly, each major component was named according to the food present in each factor [10, 16] . It is worth mentioning that negative charges indicate an inverse correlation between the food item and the dietary pattern and positive charges indicate a direct correlation between them [17] .
Each participant pregnant woman received a score for each factor that was retained. Subsequently the factor scores of each dietary pattern were categorized into quartiles; the upper quartile of the distribution represented the highest adherence to the dietary pattern. Statistical analyses were carried out using the Stata SE version 10.0 (StataCorp LLC, College Station, Texas, United States).
The analysis of the Teste de Associação Livre de Palavras (TALP, Free Word Association Test) data was carried out using the EVOC 2000 software and the frame of four houses technique based on the categories identified, which takes into account the average frequency and the Average Order of Evocations (AOE), which refer to the number of times a word was given and the order (first, second or third) in which it was given, respectively. For the purpose of the present study, only the categories with the highest frequency and lowest order of evocation were considered, i.e., the first words given by the highest number of participants, which were therefore classified as the most significant words for the group. The pregnant women were separated into 2 groups: those who evoked the words that were included in the most significant categories of the TALP and those who did not evoke such words. This allowed verifying whether there was association between the most frequent evoked meanings of the stimulus word "diet" and dietary patterns found.
Descriptive statistical analysis was carried out. The categorical variables were described in terms of simple frequencies and percentages, and the numerical variables were presented in terms of means and standard deviations. Poisson regression with robust error variance was used in the bivariate and multivariate analyses to estimate the Prevalence Ratios (PR) of the proportion of independent variables over the proportion of the outcomes. The dependent variables, i.e., the food consumption patterns, were classified as dichotomous variables: low consumption (1 st , 2 nd , and 3 rd quartiles) and high consumption (4 th quartile).
In the multivariate analysis, the dietary patterns were associated with prenatal data: age at the beginning of prenatal care, number of prenatal visits attended, and nutrition guidance during the prenatal visits. Moreover, the categories with the highest significance for the group, according to the TALP analysis, were associated to the dietary patterns as another way to measure association. The estimates were determined using 95% confidence intervals; the significance level adopted was 5%. 
R E S U L T S
The median of age of the group was 25 years (19-41 years). Most of participant pregnant women had family income below or equal to two times the minimum wage (93.2%). More than half of them had >9 years of formal education (51.7%), 76.6% lived with a partner, and 70.7% had three children or less (Table 1) .
The median gestational age at the beginning of prenatal care was 12 weeks (4-30 weeks). Most participants had attended less than six prenatal visits (84.9%) when the research was Table 1 . Socio-economic characteristics and prenatal care data of pregnant women receiving primary health care. Fortaleza (CE), Brazil (2014).
Age (years) ≤35

>35
Level of education (years) ≤9
>9
Marital status Companion No companion
Household income (MW) ≤2
>3
Number of children ≤3
Gestational age at the beginning of prenatal care (weeks) ≤13
>13
Nutrition guidance during prenatal visits Yes No
Number of prenatal visits when the research was conducted <6 ≥6 The Kaiser-Meyer-Olkin coefficient measure of sampling adequacy was 0.536, indicating appropriateness of factor analysis. Ten factors with eigenvalues ≥1.0 were retained, and the inflexion on the Cattell's scree test plot indicated two factors. Based on the interpretation of the retained factors, three major dietary patterns were identified, which explained 26.0% of the total variance.
The dietary patterns Identified were named as follows: Current Brazilian pattern, characterized by the presence of beans, rice, processed meats (meat products are manufactured by the industry with the addition of salt and preservatives), fats, refined grains, rice-based preparations, pasta and pastries, soft drinks, sugar and sweets, and cookies and crackers -there was an inverse association between the current Brazilian pattern and the consumption of nuts; Healthy pattern, represented by the presence of fruits and fruit juices, leaf vegetables and other vegetables, whole grains, seafood, and dairy products -an inverse association between this pattern and coffee consumption was found; and Energy-rich pattern, represented by the presence of salty deep-fried snacks, popcorn, packaged snacks, instant noodles, tubers, and chicken -there was an inverse association between this pattern and the consumption of beans. The dietary patterns current Brazilian and energy-rich explained the greatest proportion of the total variance (9.2% and 8.9%, respectively) ( Table 2 ).
Dietary patterns are commonly named by the researchers [10, 16] ; however, we searched the literature for denominations of eating patterns with composition similar to that of the patterns in this study. The healthy pattern was found with the same name in other studies involving pregnant women with similar food group distribution [2,18]. The energy-rich pattern received the same name in the study carried out by Bouwland-Both et al. [19] , and the name "current Brazilian pattern" is similar to that found in the study by Hoffmann [20] , who used the name "commonBrazilian".
A total of 286 words were evoked by the TALP for the stimulus word "diet". The categories important and healthy had the highest frequency and the lowest order of evocation, and were therefore considered as the significance of "diet" for this group of pregnant women.
As for the prenatal data, women who did not receive nutrition guidance during pregnancy showed low adherence to the current Brazilian dietary pattern. The other variables (gestational age at the beginning of prenatal care and number of prenatal visits attended) were not associated with the dietary patterns identified (Table 3) . There was no association between the significance of "nutrition" (healthy and important) and any of the food patterns for the women studied. However, not evoking words related to the healthy category showed greater adherence to the energy-rich dietary pattern (Table 4) .
D I S C U S S I O N
Three major dietary patterns were identified among the pregnant women investigated: current Brazilian, healthy, and energy-rich. Women who did not receive nutrition guidance during pregnancy showed low adherence to the current Brazilian pattern and not evoking words related to the healthy category showed greater adherence to the energy-rich dietary pattern.
The current Brazilian dietary pattern is composed of staple foods of the standard Brazilian diet, as can be evidenced by the presence of rice, beans, processed meats (encased meats (sausage) and bacon), fats (butter and margarine), refined grains, soft drinks, sugars and sweets, and cookies and crackers. According to the Pesquisa de Orçamentos Familiares (POF, Family Budget Survey) -which is conducted every five years in Brazil to obtain general information about households, families, people, and consumption habits among others -rice, beans, beef, juices, soft drinks, and coffee show the highest average consumption in Brazilian households [21] .
This dietary pattern combines the traditional Brazilian diet, which is based on the important nutritional combination of rice and beans, with the inclusion of processed foods that are rich in sugar, sodium, fats and that are high [21] . Processed foods did not use to be included in the Brazilian diet, but nowadays their presence has been increasingly recognized. It is worth mentioning that nuts, which are rich in protein and heart-healthy fats, showed an inverse association with the current Brazilian dietary pattern.
A study conducted with pregnant women from the Southern region in Brazil identified a dietary pattern denominated "common-Brazilian" that is similar to the current Brazilian pattern identified in the present study, and it was characterized by traditional and popular Brazilian foods such as white rice, beans, pasta, French bread, beef, chicken, eggs, margarine, coffee, artificial juice, and sugar [20] . The current Brazilian pattern differs from that pattern because it includes foods such as soft drinks, processed meats, and cookies and crackers and does include chicken, eggs, coffee, and artificial juices.
In Brazil, there has been a tendency to replace traditional meals based on in natura or minimally processed foods with ultra-processed foods, as reported by de Louzada et al. [22] , using the 2008-2009 POF data. Additionally, assessing the impact of consumption of ultra-processed foods, these authors found that the nutritional profile of these foods showed that they have higher contents of energy, fat, and sugar and have lower fiber content compared to those of in natura or minimally processed foods.
The healthy dietary pattern (fruits and fruit juices, leaf vegetables and other vegetables, whole grains, seafood, and dairy products) is represented by foods rich in fiber, vitamins, and minerals; which are essential for healthy fetal growth and development and can protect maternal health [1]. Coffee showed negative factor loadings for this pattern. Excessive caffeine intake during pregnancy has been associated with premature birth, low birth weight, and miscarriage. However, for these effects to take place, a very high daily intake of caffeine would be necessary, which is unlikely; therefore, there is still controversy regarding caffeine restriction and consumption during pregnancy [23] .
A dietary pattern denominated healthy was identified in other studies involving pregnant women and with similar food group distribution [2, 18] . In some studies, similar patterns were found with different names, such as "vegetable" [1] "health conscious" [24] and "prudent" [25, 26] .
The energy-rich pattern (salty deep-fried snacks, popcorn, packaged snacks, instant noodles, tubers, and chicken) was composed mainly of processed foods, which are often high in sodium and fat [21] . Frequent and high intake of these foods increases the risk of complications during pregnancy, such as excess weight, obesity, and high blood pressure [1,2]. It was also found that the intake of beans, an important food during pregnancy due to its high nutritional value, was inversely associated with the energy-rich pattern.
The dietary patterns of pregnant women denominated in other studies as "processed food" and [1,24] "high-energy diet" [26] are similar the energy-rich pattern identified in the present study because they are composed of processed foods that are often high in sodium and fat despite the great variety of foods present in those patterns. An example is the "processed food" pattern reported in the study by Brantsaeter et al.
[1], which was characterized by the presence of processed meats, refined grains, sugar-sweetened drinks, sweets, pasta and pastries, sauces, fish, cereals, packaged snacks, and popcorn. The energy-rich pattern reported in the study by Bouwland-Both et al. [19] was characterized by the presence of food such as bread, breakfast cereals, margarine, nuts, sweets, and non-alcoholic drinks, a little different composition from that of the pattern of the present study although having the same denomination. This can be justified by the different methodologies used in each one of those studies due to the subjectivity involved in some steps of the factor analysis to reduce the factors, including the criteria used to determine the number of factors to extract and the labeling of the dietary patterns, which is also chosen by the researchers [10, 16, 27] .
In the present study, the women who did not receive nutritional guidance during pregnancy showed low adherence to the current Brazilian pattern. Since this pattern combines foods traditionally consumed by Brazilian families and processed and ultra-processed foods [21, 22] , it should be considered with caution, especially by pregnant women. However, the consumption of this dietary pattern should not be discouraged but guided, aiming at better choices of the foods that compose this pattern.
The lack of nutritional guidance during pregnancy can lead pregnant women to make unhealthy choices. This may be due to doubts or food taboos related to child health protection that they may have, but which can affect their nutritional status [5] .
Prenatal visits should be used as an opportunity to carry out nutrition education activities that can help pregnant women, especially those who began their pregnancy with an inadequate nutritional status, adopt healthier eating habits, promoting proper pregnancy progress thus reducing the chances of maternal and infant complications [2, 3] . This may also lead to decreased risk of childhood obesity, respiratory diseases, high blood pressure, dyslipidemia, and other health problems [3, 25] .
Vitolo et al. [5] investigated the impact of nutrition guidance on the control of weight gain during pregnancy. Their results showed that the guidance provided was effective in reducing pregnancy weight gain in overweight women and also in minimizing adverse clinical events resulting from such inadequate nutritional status, such as gestational diabetes, preeclampsia, low birth weight, and prematurity.
It is expected that the earlier the prenatal visits start, the greater the opportunities for health care professionals to provide nutritional counseling. In this study, a little more than half of the pregnant women began prenatal care during the first trimester of pregnancy (Table 1) , as recommended by the "Ministry of Health". They reported receiving nutrition guidance during their prenatal visits; these findings may support nutritional interventions programs during pregnancy. However, it is worth highlighting that gestational age at the beginning of prenatal care and receiving nutritional guidance were not associated with any of the dietary patterns identified in the study.
The significance of nutrition for the pregnant women was that it should be healthy and that is important for their own health as their baby' health. Their perception of the relationship between greater attention to their food intake and proper development of the baby has also been reported in other studies [7, 28] .
The participant pregnant women recognized that the food they consume affect fetal growth; thus, they believe that their baby health and weight depend on their eating habits and that therefore making healthier food choices is essential [7] . However, although the significance of diet for these women was reported as important and healthy, it was not associated with any of the identified food patterns. It is unclear whether the women who recognized and reported the importance of a healthy diet actually adopt healthier eating behaviors. However, the pregnant women who did not evoke words included in the healthy category, i.e., those who did not seem to realize the importance of healthy eating, showed greater adherence to the energyrich dietary pattern. Nevertheless, the adherence to this pattern should be considered with caution because of the consequences of excessive weight gain during pregnancy [3] .
Baião & Deslandes [29] found that when pregnant women were asked about their eating habits, they mentioned foods that they believed to be healthy, but those were not necessarily the foods they consumed, which shows the influence of scientific discourse and the difficulty of putting it into practice. Therefore, it can be said that recognizing the importance and benefits of an adequate and healthy diet does not guarantee its adoption [28] .
Eating habits involve several socioeconomic and cultural factors, and thus making healthy food choices on a daily basis is not an easy task [9, 6] . Moreover, when pregnant women do not even realize that they should adopt a healthy diet during pregnancy, they tend to maintain unhealthy habits and consume foods high in energy, fat, and sodium, such as the case of adherence to the energy-rich pattern. Therefore, it is necessary to reinforce the importance of providing nutritional guidance to those women because, although they are not always effective, the lack of guidance can stimulate inappropriate eating [5, 17, 28] .
Understanding the nutrition of pregnant women in a more comprehensive way, encompassing the many variables that influence their eating behavior, such as the variables related to prenatal care, and the significance of diet for these women, can contribute to more effective and efficient nutritional intervention actions, improving nutrition during pregnancy.
One limitation of the present study is the use of a food frequency questionnaire validated for pregnant women from another region of the country since that there is no FFQ validated for pregnant women from the Northeastern region available. The FFQ used was chosen for being an instrument that allows the inclusion of other foods that are not included in the questionnaire but are often consumed by pregnant women. Another reason is that this FFQ was validated for pregnant women of low socio-economic status with low-risk pregnancy, population that is similar to that in our study. Moreover, the frequency of consumption was assessed and not the serving size since the latter could be different between the groups of pregnant women investigated. Other limitations are related to the use of factor analysis because of the subjectivity involved in the several steps to reduce the factors, including the criteria used to determine the number of factors to extract and the labeling of the dietary patterns, which is also chosen by the researchers. In order to minimize these issues, the choices made were described in detail [10, 16] .
In addition to the efforts to overcome the limitations mentioned above, a positive and significant contribution of this study is the fact that there are no other studies available investigating the significance of diet for pregnant women and associating it with dietary patterns, highlighting the importance of the methodology used.
C O N C L U S I O N
Three dietary patterns were identified among pregnant women with low-risk pregnancy: current Brazilian, healthy, and energy-rich. The significance of diet for the pregnant women investigated was that it is important and should be healthy. Nutrition guidance during prenatal care and the way pregnant women perceive their eating habits can influence their food choices during pregnancy. This fact requires special attention of health care professionals providing prenatal care. Further studies are necessary to investigate the nutrition guidance and education provided by health care professionals to this public.
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